Completion of first meiosis by sperm penetration in vitro of bovine oocytes inhibited at metaphase-I with dimethylsulphoxide.
The effects of dimethylsulphoxide (DMSO) on immature oocytes during maturation in culture and following penetration by spermatozoa were examined. Germinal vesicle breakdown (GVBD) was observed in all oocytes cultured in the maturation medium supplemented with 2, 4 and 8% DMSO. When the oocytes were cultured in medium with 8% DMSO, 95% (57 60 ) of them were inhibited at prometaphase-I. Cumulus cells were significantly (P<0.05) beneficial for resumption of oocyte nuclear maturation during further culture in the maturation medium for 4, 8 and 24 h after DMSO treatment. When the oocytes were additionally cultured for 4 and 8 h in the maturation medium after DMSO treatment, the proportions of oocytes reaching metaphase-II were significantly (P<0.05) higher in those cultured with spermatozoa than without (68 vs 49% and 84 vs 56%, respectively). These results indicate that 8% DMSO does not affect GVBD of oocytes, but conversely it inhibits oocytes at prometaphase-I, and that cumulus cells are important for recovery from DMSO inhibition and for the resumption of nuclear maturation of oocytes. Sperm penetration was also found to stimulate the completion of meiotic maturation of oocytes inhibited at metaphase-I with 8% DMSO.